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Acti ve formation of o0ch
subsurface water on Europa

Conamara Chaos is dominated by long-wavelength topography

Offset elevation (m

Offset elevation (m

Schmidt et al. (2011) Nature 479, 502-505; Fig. 1
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Acti ve formation of o0ch:
subsurface water on Europa

Thera Macula is a region of likely active chaos production
above a large liquid water lens.

Schmidt et al. (2011) Nature 479, 502-505; Fig. 2



Acti ve formation of o0ch
subsurface water on Europa

Conamara Chaos is dominated by long-wavelength topography

Offset elevation (m

Offset elevation (m

Schmidt et al. (2011) Nature 479, 502-505; Fig. 1



Acti ve formati on of O cC h:
subsurface water on Europa
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Diminishing plume Schmidt et al. (2011) Nature 479, 502-505; Fig. 3
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40K Subsurface freezing
excludes the majority

10°
of 40K from ice.

1012 O, 1010
H, O, Example reactions:

Y. B
H.O —>»H + OH
Liquid H,0 ocean -100 km d Chyba & Hand 2
= = o (2001) H+H—>H,

(VH?S' H,. CHy, Fex Science, 292 OH + OH—> H,0,

2026-2027 2H,0,—>» 2H,0 + O




10K decay in ice may

Charged particle radiolysis and  Yield ~ 10° mol year—1 O + H,.
f

photolysis of H,O yields H,O, |"
and O,. H, escapes o space. Lryovolcanism incorporates
/7 ‘ 40K directly into ice.
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Gardening and transpaort Subsurface freezing
could deliver ~10? to 1012 excludes the majority

mol year =1 Q.. of 0K from ice.

Decay of oceanic 49K
may produce ~1010

i .
mol year—' O + Ha. Example reactions:

Chyba & Hand [ RN
Liquid H,O ocean ~100 km deep (2001) H!I+ H—»H.

HoS, Hp, CH,, Few ST[Slplefcpratyd | OH + OH—>H,0;
.2 Y e | 2H2C>—> 2H0 + O,

Uncertain estimates of ~10'C year —1 of hydrothermal
fluid into the ocean would yield ~109 mol year —7 reductants
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—— Rg=2634 km

Bi= 1200 kg

Reit =1720 kim

Re =700 km

Blanda, Showmana & Tobie (2009)
The orbitali thermal evolution and global

expansion of Ganymede. Icarus 200, 207-221
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Blanda, Showmana & Tobie (2009)
The orbitali-thermal evolution and global

expansion of Ganymede. Icarus 200, 207-221
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Blanda, Showmana & Tobie (2009) The orbitali thermal evolution

and global expansion of Ganymede. Icarus 200, 207-221

Nakamura, Ohtani & Kondo (2005) High pressure ices and
sul fates 1 n Ganyme d &éophyssRedAdS
7, 03608.

Poirier, Sotin & Peyronneau (1981) Viscosity of high-pressure
ice VI and evolution and dynamics of Ganymede. Nature 292,
2251 227.
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http://features.caltech.edu/features/397
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